Differential labeling of glycerol moieties of phospholipids and triacylglycerols of cultured mammalian cells by [U-14 C] glucose.
Rabbit liver cells, in which fatty acid synthesis was suppressed by the rabbit serum component of the medium, were grown through 8- to 120-fold increases in cell numbers and mass of cell lipid in the presence of [U-14 C]-glucose. Triacylglycerols, phosphatidylcholine, and phosphatidylethanolamine were isolated from the total cell lipid and deacylated. Carbons 1 and 3 of the glycerol from the triacylglycerols and the no. 1 glycerol carbons of the two deacylated phospholids were oxidized by periodate and isolated as the dimedon derivative of formaldehyde. The specific activities of the glycerol carbons indicated that 58, 44, and 37 percent of the glycerol of the triacylglycerols. phosphatidylcholine, and phosphatidylethanolamine, respectively, were derived from the glucose of the medium. An additional 8 percent and 1-2 percent of the glycerol of each lipid was derived, respectively, from [U-14 C] glycerol and U14C-labeled amino acids added to the medium. In agreement with an experiment with albumin-bound [9,10- minus 3H]-oleic acid, and with smilar earlier experiments, it appears likely that appriacylglycerols originated from serum lipoproteins, or their partial hydrolysis products. An appreciable part of the ethanolamine of the cells' phosphatidylethanolamine originated from exogenous U- minus 14 C-labeled amino acids. Phosphatidyl-ethanolamine, however, was not a primary source of phosphatidylcholine. Labeling of the fatty acids of triacylglycerols and phospholipids by radioactive glucose, glycerol and amino acids was negligible.